(12) 



UK Patent Application m GB 2 250 658„3,A 

(43) Date of A publication 10.06.1992 



(21) Application No 9026679.2 

(22) Date of filing 07.1 2.1990 



(71) Applicant 

Canon Research Centre Europe Ltd 

(Incorporated in the United Kingdom) 

Canon House, Manor Road, Wallington, Surrey, 
SM6 0AJ, United Kingdom 

(72) Inventor 

Michael David Graham Jewilt 

(74) Agent and/or Address for Service 
Beresford & Co 

2-5 Warwick Court, High Holborn, London, WC1R 5DJ, 
United Kingdom 



(51) INT CL 5 

H04R 1/24 

(52) UK CL (Edition K) 

H4J JAB J30F J30L J31H 



(56) Documents cited 
GB 20S1052 A 
GB 0537931 A 



GB 2056815 A 
GB 0469286 A 



GB 1554349 A 
GB 0445935 A 



(58) Field of search 

UK CL (Edition K) H4J JAB JBA 
INT CL 5 H04R 1/24 9/06 11/02 



(54) Loudspeaker 

(57) A twin concentric loudspeaker comprises an inner treble dome 10 and an outer dome-shaped midrange transducer 15, 
the surfaces of the midrange dome 15 and the treble dome 10 being arranged to conform approximately to a spherical 
surface so that reflection of high frequency signals from the treble dome 10 by the midrange dome 15 are substantially 
minimised, the midrange dome being driven at its outer edge by a separate magnetic circuit. 
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round a second rigid tube carrying a second winding. 
The outer cone is generally responsive to low or mid 
range audio frequencies, whereas the inner dome is 
responsive to high range audio frequencies. Associated 
with the loudspeaker (either within the loudspeaker or 
within the amplifier to which the loudspeaker is 
connected) there is usually provided a crossover 
network which receives an audio signal and splits the 
signal into a low or mid-range frequency component, 
which energises the winding of the outer cone, and a 
high frequency component, which energises the winding 
of the inner dome. The components are usually 
magnetically driven. 

A problem can however arise at certain high 
frequencies, because the pressure wave generated by 
the high frequency dome will, more or less, obey the 
laws of optics and be reflected by the surface of the 
outer cone. At some frequencies, the effect of 
reflection will be additive, thus reinforcing the 
amplitude of the sound projected by the loudspeaker at 
those frequencies; at other frequencies, the effect 
will be subtractive, thus attenuating the amplitude of 
the audio signal at those frequencies. The overall 
transfer function of the loudspeaker is thus 
non-uniform across the high frequency range. 



situ, 'efipe jeq.no sq.x q.p uaAxap st jeonpsupq. aa^no 
aijq. itOTtjM ut si9onpsu^i^ jaq.no pup jauuT t^txp-oo 
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separation of the drive circuits eliminates cross talk 
between the two magnetic circuits, allow a shorter 
former tube and permits use of a large magnetic stator 
to drive the outer dome. 

It also enables damping material to be positioned 
behind the outer transducer, thus reducing unwanted 
back reflections, and obviates the need for a 
suspension ring. 

Finally , it enables the curvature of the outer dome to 
be made a matter of design choice since the dome need 
not clear a magnetic stator positioned behind it. It 
is thus possible to provide conformally curved inner 
and outer domes, preferably both conforming to a 
spherical profile; this further reduces interference 
effects • 

Other aspects and embodiments of the invention are as 
described and claimed herein, with advantages which 
will be apparent from the following. 

The invention will now be illustrated, by way of 
example only, with reference to the drawings in which; 

Figure 1 illustrates a known loudspeaker; 
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coupling ring 6 which allows the cone to move forward 
and backwards relative to the frame. 
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At the inner end of the frame 2 is a former tube 7 
carrying an electrical winding 8 the ends of which are 
coupled to a low frequency input port 9. Lying 
concentrically within the cone 5 is a treble dome 10 
comprising a stiff material such as polyamide or 
polyester resin, connected at its rearward edge to a 
tube 11 carrying on its inner surface an electrical 
winding 12 connected at each end to a high frequency 
audio input port 13. 

The high frequency audio input port 13 and the low 
frequency audio input port 9 are fed respectively from 
the high frequency and low frequency outputs of a 
crossover network 14, which receives an audio input 
signal and divides it into respective high and low 
frequency components above and below a crossover 
frequency. Thus, when an audio signal is supplied to 
the loudspeaker, the low frequency component causes 
the outer cone 5 to reciprocate relative to the stator 
3 in response to the low frequency signal components 
in the audio signal, and the high frequency dome 10 to 
reciprocate relative to the stator 4 in response to 
high frequency components of the audio signal. 
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However, in place of the outer low frequency cone 5 
of the prior art, there is provided a convex domed 
low frequency audio transducer 15 of a relatively 
stiff material of suitable weight and stiffness to be 
drivable by the low frequency signal from the 
cross-over network 14. Suitable materials are 
aluminium, polyamide or polyester resin or glass or 
carbon- fibre mat in a suitable matrix. At its 
outermost edge, the low frequency transducer 15 is 
coupled to the loudspeaker housing 1 via a flexible 
coupling 16 as in the prior art. Adjacent the 
flexible coupling 16 is provided a surrounding tube 17 
carrying an electric winding 18 feedable with a low 
frequency electrical signal so as to reciprocate 
relative to a ring shaped magnetic stator 13 solid 
with, and disposed backwardly from, the loudspeaker 
housing 1. The stator 13 is made of a suitable 
ceramic material (e.g. a Ferrite) . 

The ring-shaped stator 13 is mounted to a top plate 19 
of, for example, mild steel and a bottom plate 20 
typically of the same material. The bottom plate 20 
is conveniently employed to mount the magnet assembly 
to the housing 1. The top plate 19 is disc shaped, 
and the bottom plate 20 has an up-standing tubular 
wall 20a with an inwardly turned lip 20b facing the 
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the tube 11 and winding 12 are received. As before, 
the plates 21, 22 may conveniently be of mild steel. 

The high frequency magnetic stator 4 is arranged to 
taper towards its upper end, so as not to interfere 
with the gap between the edges of the plates 21, 22 
whilst occupying as much as possible of the volume 
within the tubular lower plate 21 to maximise the 
magnetic field. A magnetic material such as a cast 
Alnico/Alcomax alloy, generating a high field for a 
relatively small material volume, is preferably 
employed for the magnet 4 . 

The low frequency stator 13 is shaped to axially 
surround the high frequency magnetic circuit, so as to 
reduce magnetic interference or crosstalk between the 
two. 



Referring to Figure 4, it will be seen that the outer 
edge of the tweeter dome 10 is connected (e.g. by an 
adhesive) to a flexible coupling ring, or "surround", 
25 similar to the ring 16. The other edge of the ring 
25 is fastened (e.g. by adhesive) to a moulded 
plastics ring 26 fastened to the upper surface of the 
plate 21a. Also mounted to the plastics ring 2 6 is a 
flexible coupling or "surround" 27 connected at its 



punos aqq. qq/r* Axx^Tl^ui^P aTajjeaqux asxMJaqq.o 
pinoA qoxq* 'puxqaq Zxquiassi? oxq.au6pui aqq. uiojj 
6uxq.oeijaa pup gx auiop aqq. uiojj ZxpjPM^opq 6uxq.p6odoad 
punos s^uaAaad sxqj, • gx auiop aqq. 50 axxjojd aqq 
a^piuxxojddp oq. peBupjjp st £z £>utjc ^uaqjosqc punos aqq. 
'Xxq^aeje^d -gx auiop aaq.no aqq. axx:rapun oq peBu^jjp 
(Xoom jco q-xej axdurexa joj) x^T^^^ui q.uaqaosqe punos 
jo £z Buxj p st q.au6em Aouanbajj aaqBxq aqq. jo 

IS eq-^xd uioq.q.oq :rex™=inq. Buipunojjns pup 'ex q.au6pui 

Aouanbajg: ae^ox eqq. jo si <5oq. aqq. uodn paqi=?as 

J9AO-SSOID aqq. 30 sx^uxuiaraq. aqq. oq. peqoauuoo 
Axaq.xsoddo aq q.snui sBuxpuxM aqq. uoxqoeiip auips 
aqq. ux UQAijp aap sxtod oMq. aqq. q.pqq. jepjo ux q.pqq. os 
'dt?B Aouenbejj /*ox aqq. jo a6pa aauux aqq. sh Aq.xapx od 
oxq.au6pui aures aqq. jo sx di?6 Zouanbeaj qBxq aqq 
jo aBpa jcaq.no aqq. paq.pj^snxXT ^ynoaxo oxqauBpui aqq. ux 
:*T?qq. paqou aq XTT M 3-1 'pajrxsap sp X2 'OS 1 61 saqpxd 
aqq q&nojqq AxpJCP^opq jo 'gx Jaonpsupjq. ;raqno aqq. 
aaAo ^x ^JOM^au isao-ssojo aqq. oq. uoxtqoauuoo jo; pox 
aq Avw 81 '31 sBuxpux/i aqq. oq. sppax Bux^oauuoo aqj, 

• LZ 'S3 spunoaans aqq. ;o saBpa 
aqq. x^^ouoo oq. 93 6utj aqq. jgao pajnoas aq Apin 83 Buxj 
uixjq. soTqs^xd V *gx aaonpsupjq. jaq.no aqq. oq. pua aaqqo 
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projected forward, in a manner considerably more 
noticeable than with a forward facing cone as in the 
prior art. 

Similarly, a dome 24 of absorbent material (for 
example felt) is provided underlying the high 
frequency dome 10, seated upon the top plate 22 of the 
high frequency magnet 4 . 

It is found that the wavefronts generated from the 
treble dome 10 undergo significantly less interference 
in the forward direction from the loudspeaker in this 
construction. This is thought to be due to three 
factors : 

1. the low frequency transducer 15 extends rearwardly, 
rather than forwardly, of the high frequency dome 10 
so that interference caused by reflection off the low 
frequency transducer 15 is directed off the forward 
axis of the loudspeaker, 

2. the outer periphery of the dome 10 and the inner 
periphery of the low frequency transducer 15 are 
substantially aligned, and 

3- the surfaces of the low frequency transducer 15 
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CLAIMS : 



1. A multi-range loudspeaker comprising separately 
driven coaxial inner and outer transducers 
characterised in that the outer transducer is driven 
at its outer edge. 

2* A loudspeaker according to claim 1 in which the 
inner transducer comprises a dome driven at its outer 
edge . 



3. A loudspeaker according to claim 1 or claim 2 in 
which the outer transducer comprises a dome, 
surrounding the inner transducer, secured at its inner 
edge . 

4 - A loudspeaker comprising inner and outer 
transducers driven from inner and outer magnetic 
circuits, the inner magnetic circuit being disposed 
upon and projecting forwardly of a first side of a 
base plate and the outer magnetic circuit comprising a 
ring shaped magnet disposed upon and projecting 
backwardly from a second side of the plate, coaxially 
with and surrounding the inner magnetic circuit. 

5. A loudspeaker comprising an inner audio transducer 
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paq.pJ5pdo:rd x eu b"F s oxpnp Aouanbaax qbxq p jo uoi^oexjej 
asxuixuxui Axx^T^^sqns oq. Zxesoxo Ax^uaxoxjxns aaeqds 
p eq.puixxo:idtfp ssjti^baitio jceanpsueaq. leqno pup jeuui 
eqq. i[Dxt[A ux g uixpxo Bujpiooop aa^padspnox Y '9 

• puiJo;uoo 

Zx^^u*T x o^<3dp st s:raonpsupjcq. oMq. aqq. jo ajcnq.PAo:no 
aqq. pu^ aJcnqPAJtno xaAuoo p qxqxqxa saraonpsupjq. jaq.no 
pup aeuux aqq. q.pqq. ux pasxja^opjpqo 'abupjt Aouanbaxj 
aox AxaAxq.PX^ ^ ux buxAx sxpuBxs oxpnp oq. aaqqo 
eqq. pup aBupj jtouanbajx qbxq ZxaAX^Pxeo: p ux bux^x 
sx^ubxs oxpnp oq. aAxsuodsao: buxeq sieonpsu^jq PT^s jo 
auo 'pabupjjcp itxT^TXPOo jeonpsu^iq oxpnp jaq.no up pup 
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9. A loudspeaker according to claim 8 in which a 
said portion is positioned behind the outer transducer. 

10. A loudspeaker according to claim 8 or claim 9 in 
which the or each portion conforms in profile to the 
curvature of the or each transducer behind which it 
lies . 

11. A loudspeaker substantially as hereinbefore 
described with reference to the accompanying Figure 3. 
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